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ABSTRACT 

One-huncircci twenty-two species ol seed plants, representing D5 genera and 3"5 fainilies are docu- 
mented lor the 7,700 ha Mohawk Dune hield and its immediate surroundings, located in Yuma Count)', 
Arizona, USA. Three major habitats were studied; dunes, adjacent sand flats, and playa. The dunes 
(including interdune swalesj support 7cS species, ol which I 3 do not occur on tlie adjacent non-dune 
habitats. The adjacent non-dune habitats (sand flats and playaj support 109 species, of which 4 3 
were not found on the dunes. The total fkua has 81 annual s[X'cies, or 66%of the f lora. The dune flora 
has 63 annual (ephemeral) species, or H\% ol the 1 lora— one ol the highest percentages ol annuals 
among any regional I lora. Ol these dune annuals, 53 species (84%) develop during the cool season. 
No plant taxon is endemic to the Mohawk region. There are 8 dune, or sand adapted, endemics— 
Cryptcuului y^Lunlcri, Dimorplu>ccirpu pi mnit iliJcc Diioria unicsccns. Ditaxis scirata, Ticuraphis 
rigiJci Psorol ha ni nils enunyi, S{cphan(>nicriii stholtii, licjuilia plicata— dll ol which are lound on 
nearby dutie s)’stems. Two ol them {('yiindcn and S. sc luUl i i ) nre ol limited distributicui. especialK' 
in the L'SA, and have G2 Global Heritage Status Rank. There are lour non-native species in the dune 
I lora (Brassica ton rnejortii, Malliiya ccrviana, Siwcluis asper, Schisniiis arahiciis), but ludy Brassica 
and Sc/iisimes seem to pose serious threats to the dune ecursysiem at this time. The Mohawk Dune 
held is within the Lower Colorado Valley phytogeographic region ol the Sonoran Desert and located 
within the Barry M. Goldwater Militarv’ Range. This unic|ue dune system, largely unaffected b\' hu- 
man acti\4ties, is recommended as a site lor baseline studiesc^l j'>lant migrations and population d\- 
namics allected by global climatic change. 



RF.SUMLN 

Ciento veintidosespeciesdeespermatol itos, c|ue represenlan dSgeuTeros y 35 familiasse documentan 
para las 7.700 ha del Mohawk Dune Lield y sus alrededores, en el condadode Yuma, Arizona, USA. Se 
estudiaron tres grandes habitats; dunas, arenales pianos. \' playas. Las dunas (incluyendo las 
depresiones interdunares) tienen 78 cspecies. de las que 13 no se dan en los habitats no dunares 
acK'acentes. Los habitats adyacentes no dunares (arenales pianos y playa) tienen 109 especies. de las 
que 43 no sc eticont raron en las dunas. La flora total tiene 81 especies anuales, o el 66% de la flora. La 
I lora dunar tiene 63 especies anuales (efimeras),o el 81%de la flora— unode los porcentajes mas altos 
de anuales en las lloras regionalcs. De cstas anuales dunares, 5.3 (84%) se desarrollan durante la 



estacion i ria. 



DUNL SYSTEMS AND ENVIRC3NMENT 

Dunes inspire thoughts of barren desert, windblown and inhospitable. Yet dunes 
can support substantial and unique plant life. Sand dunes occur around the globe 
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a.s both coastal and inland systems, and arc not restricted to deserts but are ol ten 
prominent Icatures ol major deserts. Dunes are relatively rare in the Americas, 
eoveringaboLit 0.‘r% ol the arid zones in North /Vmerica (Bovvers 1982, 1984). The 
major .Sonoran Desert dune lieldsare the Gran Desiei to Dunes ol northwestern 
Sonora and the related Algodones Dunes of southeastern Calilornia. 1 lot-desert 
dune plant communities must cope with an array ol challenging growth condi- 
timis, including burial, root e.xposurc, w'ind sheai; and low' nutrient levels. As a 
residt, dune I loras are I requently characterized by high levels ol endemism and 



c ha 1 1 e nges, Sh re ve (1951:127) 




specialized adaptations(Bowers 1982). De 
pointed out that “Sand. ..is a particularly lavorable soil lor the ephemerals ol the 
cool season, because ol the deep infiltration ol moisture and the rapid warming 
of the SLirlace earlv in the season and eativ in the dav.' 

J J J 

This jTublication reports the composition and characteristics ol the I lora 
and vegetation of the Mohaw'k Dunes, relleeting aecumulated data Irom nu- 
merous visits to the area b\' the authors spanning more than 1 iv'c years, as w'cll 
as herbarium records ol other collectors. The lii'st section describes dune sys- 

J 

terns and the physical environment, management, and global signilieanee ol 
the Mohawk Dunes in particular. The second section is a description ol the 
Mohawk Dune vegetation and I lora. and the third catalogues its I lora, contain- 
ing sjx'cies accounts lor each ol the 123 species ol the dune system and the im- 
mediate! v adiaeent desert I kits. 



mY.sK:Ai, c'.iiAkAcrnRiSTics or tiih moii.awk dun’IT 



The Mohawk dune Held is located about (^5 km east ol Yuma, Arizona, on the 
eastern side ol the Mohawk Valiev in Yuma Gountv (Brovles et al. 1997). The 

J / J 

region is within the bower Colorado Valley phytogeographie subdivision ol the 
Sonoran Desert (Shreve 1951). The Mohawk Valley is roughly 28 km wide, lorm- 

inga nearly I lat plain with moderately sane 




s. Steep, rocky mountain I routs 
bound the valley to the east and w'est, similar plains stretch lar to the south, 
and the north end is bounded by agricultural lieldsalong the now usual I \' dry 
Gila River. The vallev lacks anv w'cll-del ined central drainatie channel. w4th 



the mountain fronts draining into ephemeral stream channels, which rapidly 
shrink to insignil icance. The elongated dune system runs parallel to, and west 
of the Mohawdv Mountains, trending northwest tosoutheast (Fig. D.Small, scat- 



tered outlier dunesoecLir in the .San Cristobal Valley east ol a pass in the Mohaw 
Mountains. The Mohawk dune 1 icid is about 32 km long and varies in width up 
to 3.2 km wide, cov'cring appi'oximately 7,770 ha. Maximum elevation is 207 m 
near the center ol the dunes, rising about 55 m above the surrounding desert. 
The underlying desert floor rises gently I rom an elevation ol 116 m at the north 
em.1 ol tlie dunes to 192 m at the south end (Smith Nr Bender 1973). 

The dune eon tOLii's consist of a lairly regular series ol depressions surrounded 
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Fig. 1 . Location of Mohawk Dunes in southwestern Arizona. 




by ridges, resembling a honeycomb in aerial view. Swales— low areas between 
dunes— and the surrounding crests lorm mierohabitats with signil icantly dil ler- 
ent plant and animal communities. The crests arc characterized by shitting or 
slightly stabilized sands and a dominance of sand-adapted species. In contrast, 
the swales have soil texturesand species assemblages that more 
the desert surrounding the dune l ield (Turner et al. 1997a). The swales are also 
notable for having a much more stable surlace. This is largely maintained by a 
well-developed microbiotic crust dominated by thccyanc)bactcrium Minocolcus 
vugincttu.sand the lichen Colicnui sp.(|ane Belnap, pcrs.comm.). 

The Mohawk Dune system appeals to have been in place lor an extended 
period. Extensive layers ol calcium carbonate are evident on swale slopes, and 
we have found numerous fossi I rein nants of tortoises and other vertebrates. The 
dune sand is composed mainly of c|uartz and feldspar. According to t3owcrs 
(1986:57), “... the Mohawk Dunes have garnered all the sand available for their 
formation: no more sand is being blown into the dune field.” It seems reason- 
able to suspect that an earlier configuration of the Gila River was the source of 
sand tor these dunes, but that question remains unstudied. 
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A distinctive playa (the bed of an ephemeral lake), 1,400 m x 2^50 m, lies 
along the eastern side of the dunes, about 8 km south from the dune I ield’s north 
end (Fig. 1). It appeals to fill to a depth of <1 m with a Irequeney ol about once 
per decade, most recently in winter 1002-03. Its more common aspect leatures 
sun baked cla\' w'ith an e.xtensive network ol deep cracks. 

Climate 

/\ir temperature regimes lor the area are typical ol the lower Sonoran Desert, 
with mean daily ma.xima of 40-43'‘C lor June through September, and peaks in 
excess of 40'’C, during midsummer (Sellers iSr 1 lill 1074). Surlace temperatures 
on the dunes reacli greater extremes, with June and July maxima averaging 
above in 100(i, Relative humidity is generally low, dropping below 10% on 
most days in the summer and many days in winter (Turner, unpubl. data). 



Annual rainlal 



a\’eraged 10.34 cm 



rom 100(T10:)1 at the nearest w'eather 



station, Mohawk, ca. 3 km northeast from the north end ol thedune Held. About 
half of the annual total, 4.83cm, fell during the May-October warm season, pri- 
marily during )uly-,September, while 3.72 cm lell November-April (Sellerset al. 
1083). Months with no rain arecommon.and summer stormscan delivera large 
fraction of the total annual precipitation in a short period (.Sellers Hill 1074). 

Although rainfall data from nearb\' stations may be indicative ol regional 
trends and normal yeai'-to-year variation, the\' ma\’ not provide aceurate data 
on local precipitation. /\ six-year stud)' in Yuma showed that summer rainlall 
can vary by more than 2.3 cm for sites only l.(i km apai t (Turnage (sr Mallery 
1041). Rain gauges at the Mohawk Dunes separated by 0.3 km recorded 2.34 
and 0.38 cm for the .same ]X'riod ol August through October 1004. The same 
two gauges recorded 0.4O and 3.30 cm res|X'Cti\ely lor a single storm event in 



|ul\' loots (Turner, un 




N'ariation can cause dramatic dil lerences 



in vegetatix’c com position and abundance between sites. 

Mohawk Dunes as a Long- Term Research Site 

The Mohawk Dunes and surrounding landseape are part ol the Barry M. 
Ooldwater Military Range, jointly managed by 3(sth Range Management 01- 
ieeat Luke /\ir Force Base and the Range Management Department at Marine 
C orps Air Station, Yuma (Felger et al. 1007; Tunnicliff et al. 1080). The western 
part of the range including the Mohav\J< Dunes is managed b)' the Marine Corps 
and lands to tlie east are managed by the /\ir Foree. Cax'ilian access i‘ec|uires 
permission from the military. Militar)’ activities have impacted only approxi- 
mate! v 3- 12‘b of the entire OOO.OOO ha CTsId water Range and have had very little 



appai'ent affect on the dune biota. To date the military has provided substantial 
protection fi'om the damaging recreational activities eommon to other dune 
systems in the American Southwest, and the Mohawk Dunes remain largely 



unaffected b\- human actix’itv. However, luture militarv and ci\'ilian ellectson 



y 



rhedunes will be determined by management plans no\s' under discussioti. 
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The dunes are a popular destination lor the public during spring vvildflower 
displays, and there is occasional illegal off-road driving. Planning should as- 
sure undisturbed areas for monitoring and research, while other areas have ac- 
cess but with precautions to insure minimal impact. 

Our understanding of global diversity is hindered by the lack of knowledge 
of changes in species composition over time so that processes of colonization, 
extinction, and evolution cannot be thoroughly described. This underlines the 
importance of maintaining areas that remain undisturbed by human develop- 
ment and that have protected status or the potential for protection due to land 
ownership. The manageable size ol the Mohawk Dunes makes them an excellent 
candidate as a long-term research site. Careful stewardship of the dune field will 
serve to protect their value to our understanding of ecosystem processes. 



MirniODS 



This report reflects accumulated data Irom numerous trips to the area with 
primary collections during 1995- D)b8. Specimens are at ARIZ, with duplicates 
lor most species variously going to other herbaria, e.g., ASU, RSA, SD. and the 
Yuma District Oil ice ol the Bureau of Land Management, 
additional specimens, primarily at ARIZ, ASU, and RSA. 



We 



As part of an ecological inventor) and monitoring program (Turner et a 
1997 a, b), plant cover sampling was done at two sites in the dune system using 
a stratified random sampling design to characterize the crest and swale plant 
communities. This involved randomized placement of quadrats along curvi- 
linear transects which stayed either on crests or in swales, along transects which 
were previously established lor a lizard monitoring program. Dune crests w'ere 
sampled with a 1-km transect at a site on the east side of the dunes near the 
playa and two 500-m transects on the west side. Swales were sampled with a 
single 1-km transect near the playa. 

We used quadrats 0.5 x 2 m, to take 200 samples out of a 10-m-wide swath 
along each 1-km transect, or 100 samples for each 500-m transect, for a repre- 
sentative sample of 1 ha lor each sainjile site. Sampling was conducted during 
March 1996, following an unusually dry year, and thusmeasured almost exclu- 
sively perennial species. 



\ IzCjEIAI and 



The total flora ol the Mohawk Dune Region (dune and non-dune habitats) is 
comprised of 122 vascular plant species in 95 genera and 35 families. The most 
diverse families are the Asteraceae, faibaceae, Poaceae, and Brassicaceae (Table 
1). The most diverse genera are Camissonia with 4 species and two subspecies, 
CrypUwt lui with 4 species, and Amhivsiu and Bocrhiiv'ui each with 3 species. 
The growth-form spectrum is shown in Pig. 2. The dillerent life forms are more 
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or less evenly distributed between the dunes and sand I lats except that all but 
one (P/o,so/n's) of the tree and large-shrub species (mierophanerophytes) are 



absent I'rom the dunes (Table 2). The total flora has 81 annual or ephemeral 
species, or a remarkable (->6% of the flora (see discussion belcw for dunes). In 
contrast the ephemeral/annual llora ol northwestern Sonora comprises 4(")bo 
of the total flora, and across much of the Sonoran Desert the ephcmerals make 
up about 50% of the total flora (e.g., Pclger 2000; Venable &r Fake 1999). 



During the warmer months, ol ten April and early May, and again with sum- 
mer-early fall rains, many of the common ephemeralscan be ravaged by cater- 
pillars of the white-lined sphinx moth OHylcs liiiCiitu) (Fig. 10). Plants lavored 
by these caterpillars include Allionid incanuitii, Boerhaviu spp., Huphorhici 
cihramsiuiuL Ka 1 1st roc min ciilijorniai, Liipiniisiirizoiiiais,i\nd Pcclis papposa. 

Vegetative cover by perennial plants 

Vegetative cover data were gathered duringan unusually dry spring. Fdght plant 



S 



We found almost 



that time. Mean ground cover on the dune crests (“dunes”) I'angcd Irom 7-15%, 
while that in the swales was about 9% (Table 5). Dominant perennial species on 
the crests included Amhrosia dimio.sci, Aristida eu/i/oniicci, tphedru trijun'd. 
Bleu Id phis rigit/d, and Psoiol hdimnisemorvi. The swales had a similar suite ol 
species, with the addition of Ldi ivd divnricdUi and a strong reduction in 
Psorol hdmnus emoryi. 



Habitats 





ant communities on dunes are mixtures ol dune 
endemics, widely distributed plants ol sandy soils, and plants lound in adja- 
cent, non-dune habitats. The desert flats, or sand flats, and the small playa are 



the non-dune habitats a 




awk Dunes. 



Dunes.— During years of favorable winter-spring rainlall, such as certain Fl 

ar displays ol wildl lowers. Among the 




Nino years, the dunes support s 
most eonspieuous are sand verbena (Ahivnid villosd), desert marigold {Bdilcyd 




.'sert et 




,speetaclcpod (Dimorphocdipd 
piiwdtifidii), Arizona I upi ne (L iipi n u.s u? icon ieu.s), evening- prim rcTse(Oninf/je/ii 
de/ioide.s), and Spanish needles (Pci /o/o.viti nridd). Notably prominent are plants 
with dense whitish- or silverv-haired lea\'cs and stems, e.g., Amhrosid dumosd, 

/ C / 



Dic'd rid ccincsccns, and Psorothdiuims emoryi. Deep roots are likewise a common 
feature, enabling plants to utilize moisture deep in the sand. 



The I loristie makeu 
nial species, is 




.'communities, particularly among peren- 




, with lelatively little change in species eom- 
Psorotlhimniis emoryi, Ticpiilid plieciUi: Fphemerals— Ahronici villosd, Dieorid 
ediieseems, Dimorphoedi pn pinmitijidd. Liipinus cirizonieus, Oenotherd plants 
higher, shil ting (moving or unstable) dunes are: Perennials— Am hrosid du mosd. 



FELGER ET AL., FLORA AND VEGETATION OF THE MOHAWK DUNES, ARIZONA 



1161 



Table l.Four largest families. 



Family 


Genera 


Species 


Asteraceae 


17 


21 


Fabaceae 


9 


1 1 


Poaceae 


7 


9 


Brassicaceae 


7 


7 




Fio. 2. Life-form spectrum of the Mohawk flora. TW = winter-spring or cool-season therophytes (annuals or ephemer- 
als); TS = summer or hot-season therophytes; TN = non-seasonal therophytes; G = geophytes (perennials with mer- 
istem below ground); H = hemicryptophytes (perennials with meristem [growth bud] at or near the soil surface; C = 
chamaephytes (perennials with meristem above ground but usually less than 0.5 m tall); N = nanophanerophytes (shrubs 
or shrub-sized perennials, usually 0.5-2 m tall); M = microphanerophytes (trees or shrubs usually 2-8 m tall); L = 
perennial liana or vine; E = epiphyte. 



position across the dune lields. Among the most common and conspicuous on 
Aristida californica, tphedra trifurca, Pleiu'aph is rigida, deltoidcs, 
Stcphanomcrici schottii, and many others. Characteristic common plants on low, 
partially stabilized dunes as well as other sandy habitats include: Perennials— 
Ambrosia dumosa, Aristida californica, Larrea divaricata, Plcuraphis rigida, 
Tiqiiilia palmcri; Ephemerals— Abronia villosa, Brassica tournefortii, 
Hriogon uni t ric hopes, Oenothera primiveris, Schismusarahicus, Stephanomeria 
schottii, and many others. 

The dunes support 78 species, of which 13 do not occur on the adjacent 
non-dune habitats (Table 2). The dune flora includes 63 annual or ephemeral 
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Iakii ?. Distribution of the Mohawk Flora for tliree liabitat types with growtli forms. See Fig. 2 for 
ex|)lanati(^r^ of life-form symbols (p ^ parasitic plants;s = succulent plants).Very rare occurrences 
or extirpated species shown in parentliesis (-). 





dunes 


Sandflats 


playa 


Growth form 


Abionia villosa 


D 


5 




TW 


hymnyc hia coopeii 


D 


S 




TW 


Allionui iniAunata 


D 


S 




TN 


Afrummllnis finibiiatu^ 


D 


S 




TS 


Amauiruhus polmeii 




S 




IS 


Aml)iosi(.} Lonfcftiflora 




S 




H 


Amlnosia dcitoidea 


D 


b 




c 


Ambrosia dumosa 


D 


S 




C 


Amsini.kia icssellata 


D 


s 




rw 


Auji^mone cj!U(.ilenta 


13 






1-1 


Arisfida aiJscensionis 




s 




TN 


Afisiida (ijlifomica 


1) 


s 




H 


As( lopias subulata 




5 




Ns 


Astfacjalns insiilaris 


1) 


S 




TW 


AsluKjalus nutlullianus 


1) 


S 




TW 


liih ( luuis salicifolia 






(P) 


N 


HiU ( haiis Siifoihroides 






(p) 


N 


Haikyii pauLiradiata 


L3 


s 




TW 


baikya ploniradiata 


13 


5 




TN 


Boi'ihavia orec lii 




5 




TS 


Hotahavia spic ala 


1) 


S 




TS 


Bocdnivia wriphlii 




S 




IS 


Biiiiidoua aiistidoides 


1) 


s 




IS 


Hoiilcloiui barbata 


13 


s 




TS 


Hiassi( a loumctoilii 


13 


s 




IW 


( amissonia boothii 




s 


(P) 


TW 


i aniissonia calilornica 


13 


s 




TW 


( iimissoniii ( Ihimaenerioides 




s 




TW 


( amissonia (daviformis ssp.peeh/es// 


13 


s 




TW 


( amissonia ( laviformis ssp. ) umac 




s 




TW 


Camc(jicii (jiqanlca 




(S) 




Ms 


( astcla t^mayi 




s 




M 


( aulanthas lasiophyllus 


[3 


s 




TW 


( hai'naclis stevioides 


1) 


s 




TW 


( 'hofi/anlhe bievicornu 


D 


5 




TW 


( liofi/anthe tiqida 




S 




IW 


( ylindiopuniii.s OLhinocaipa 


1) 


S 




Ns 


( iyi)(an(ha anqusiifolia 


L3 


5 




TW 


(. lypianiha qanderi 


13 






IW 


( lyptantha mariiima 




S 




TW 


( lypianlha micrantha 


1) 






TW 


( us( uta umbcllata 


1) 


s 




1 S[) 


Daica mollis 


D 


S 




TN 
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Table 2. continued 





dunes 


Sandflats 


playa 


Growth form 


Datura discolor 


? 

• 


S 




TN 


Dicoria canescens 


D 






TN 


Dimorphocarpa pinnotifida 


D 






TW 


Ditaxis serrata 


D 


S 




TN 


Dithyrea californica 


D 






TW 


Echinocactus polycephalus 




(S) 




Cs 


Ephedra trifurca 


D 


s 




N 


Eriastrum diffusum 


D 


s 




TW 


Eria strum eremicum 




5 




TW 


Eriogonum trichopes 


D 


5 




TW 


Eriophyllum lanosum 




S 




TW 


Erodium texanum 




S 




TW 


Eschscholzia glyptosperma 




S 




TW 


Eschscholzia minutiflora 


D 


S 




TW 


Euphorbia abramsiana 


D 


S 




TS 


Euphorbia polycarpa 


D 


S 




TN 


Ferocactus wislizeni 


(D) 


5 




Ns 


Filago orizonico 




S 




TW 


Festuca octoflora 




S 




TW 


Eouguieria splendens 




5 




M 


Funastrum cynanchoides 




S 




L 


Geraeo canescens 


D 


S 




TW 


Qrusonia kunzei 




(S) 




Cs 


Heliotropium convolvulaceum 


D 






TN 


Fleliotropium curassavicum 






P 


G 


Hesperocallis undulata 


D 


s 




G 


Hoffmannseggia glauca 






P 


G 


Isocoma acradenia 




s 


P 


C 


Kallstroemia californica 


D 


s 




TS 


Krameria erecta 




s 




C 


Krameria grayi 




5 




N 


Larrea divaricate 


D 


5 




N 


Lepidium lasiocarpum 


D 


(S) 




TW 


Linanthus bigelovii 


D 


S 




TW 


Loeseliastrum schottii 


D 


S 




TW 


Lupinus arizonicus 


D 


S 




TW 


Lycium parishii 




s 




N 


Malacothrix glabrata 


D 






TW 


Malvella sagittifolia 






P 


G 


Marina parryi 


D 


(S?) 




TN 


Mentzelia albicaulis 


D 






TW 


Mentzelia multi flora 


D 


5 




TW 


Mollugo cerviana 


D 






TS 


Monoptilon bellioides 


D 


S 


(P) 


TW 


Muhlenbergia microsperma 




S 




TN 
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Iaimi continued 





dunes 


Sandflats | 


playa 


Growth form 


Niima hisi:^idum 


D 


S ( 


;i') 


TW 


Nrnhu aulis deinuliila 


D 






TW 


Ornothefo deltoidc^ 


D 


s 




TW 


Oenothera primivens 


D 


c 




TW 


Oliqomeris linifolia 


D 


S 1 


L’ 


TN 


Olfuya (esota 




s 




M 


Ofohani he coopeii 




s 




TWp 


Ralafoxia arida 


D 


s 




IN 


PantLiim alatum 




s 




IS 


Raikin^onia floiida 




s 




M 


f\ukin\oni a m it roi )hyl la 




s 




M 


Pec tis piipposa 


D 


s 




TS 


Per tO(. iiiva hete! 0 ( atpa 


D 


s 




1 W 


Pec loi arya plalyc afpa 


D 


s 




TW 


Phacelia ambujiia 




s 




TW 


PI)Ofadendron c alilomic'um 




s 




Ep 


Physalis lobata 








H 
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TOTALS: 1 22 specios. 


78 


1 0 1 


1 7 






species, representing 81Ai ol the dune I lora, one ol the highest percentages of 
annuals among any regional 1 lora. Ol these dune ephemerals, 53species, or 84% 
developduringthecool seasonal winter/springand 12 non-scasonal 
which supports Shreves (19.51:127) statement that sand is a favorable soil lor 
cool-season ephemerals. Non-seasonal ephemerals are those that can germi- 
nate and grow with suf I icient soil moisture at any rime ol year (see Felger 2000). 
Variation in plant cover and dune vegetation is shown in Figs. 3-5. 
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Table 3. Average percent ground cover at three localities in the Mohawk Dunes, March 1 996. 



Species 


E-side dune 


E-side swale 


W-side dune 


Ambrosia dumosa 


1.56 


4.14 


9.07 


Aristida californico 


0.00 


0.89 


1.28 


Ephedra trifurca 


0.97 


1.12 


1.30 


Lorrea divoricoto 


0.00 


1.16 


0.00 


Pleuraphis rigida 


3.35 


1.41 


3.50 


Psorothamnus emoryi 


0.89 


0.24 


0.08 


Tiquilia plicata 


0.01 


0.00 


0.01 


Lupinus orizonicus 


0.01 


0.01 


0.02 


Total live ground cover % 


6.77 


8.95 


15.25 



Playa— The main expanse of the playa consists of silty-clay soil riddled 
with deep fissures. Seventeen species were found on the playa and its margins. 
Three herbaceous root-perennials are abundant across the expanse of the playa; 
Heliotropium curassavicum, Ho/]nuwnscggia glauca, and MaIvcUa sagittifolia. 
Following the occasional times when the playa (ills with water, Sphucralcca 
umhigua and other herbaceous plants may become locally abundant. Physcilis 
lobata,Oligomeris linifolia, and Pwsopisglandulosa are locally common around 
the margin of the playa. The remaining species are uncommon in this habitat 
or on sandy soils at the playa margin. Four woody plants are known from one 



or few individuals that probably germinated during the exceptionally wet year 
of 1992-93; seep willow (Bacchciris salici/olia), desert broom (B. sarothroicics), 
cottonwood (PopulusfremoiUii), and tamarisk (Tamarix ramosissinui). The cot- 



tonwood and seep willow perished from drought by the end of 1994 and the 
tamarisk by June 1996. 

Sand flats. Areas surrounding the dune field vary from rolling hills and 
low sand hummocks to occasionally extensive Hats of sandy to silty-sand and 
clay-sand soils. These habitats, collectively called “sand flats,” support 101 spe- 
cies wi thin ca. 1 km of the dune margins (Table 2). Nearly 30% of these species 
were not found on the dunes. 

Desert shrubs, namely creosotebush and the two bursages (Am hrosici dcltoiclea 
and A.dumosa) are the most common, widespread elements in the landscape. Sev- 
eral cacti and crucifixion thorn (Castclu emoryi) are widely but thinly scattered 
across the landscape, and patchy areas of ocotillo (Fouqiiieria splendens), ratany 
(Kramcria erecta), and several other perennials are locally prominent. 

The sand flat habitats and vegetation grade into those of the dunes, and 
less noticeably into the surrounding valley plains and vegetation. But common 
shrubs such as creosotebush (Larrea divaricata) tend to be noticeably less dense 
on these sandy areas than the surrounding plains. 
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Fig. 3. Mohawk Dunes, during a ''wet spring/' 28 February 1998. Oenothera deltoides (white flowers) Abronia villosa (lav- 
ender-pink flowers), and Pleuraphis rigida (background). Looking eastward, Mohawk Mountains in background. Photo 
by Thomas R. Jones. 




Fig. 4. Same view as Fig. 3, but during a drought year, 1 2 March 2002. The skeleton in foreground is the same Oenothera 
deltoides shown in Fig. 3 left foreground. Photo by Thomas R. Jones. 
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Fig. 5. Northern part of Mohawk Dunes looking eastward towards Mohawk Mountains, April ^ 998 . Abronia villosa 
(forground) and Mentzelia multiflora (center forground). Photo by Charles Hedgcock. 



Comparison to Other Dune Systems 

In terms of plant diversity and species composition, the Mohawk Dunes, as ex- 
pected, show the greatest allinity to other inland dune systems within the 
Sonoran Desert. Of these, the greatest similarity exists with dunes of the Gran 
Desierto, Sonora, the largest inland dune system in North America(5,000 km-), 
centered approximately 70 km to the southwest of the Mohawk system (Felger 
1980, 2000). The Pinta Sands ol Cabeza Prieta National Wildlife Refuge, 38 km 
to the south are the closest dune system, but these dunes arc only a northern 
extension of the Gran Desierto, being some 5 km from the northernmost dunes 
ol that system. The Algodones dunes (709 km-) of southeastern California, 90 
km to the west, share many plants with the Mohawk system (.sec WESTEC Ser- 
vices 1977). Although no plant is endemic to the Mohawk Dune system alone, 
Cryptantha ganderi, Diniorphocarpa pi niiatifida, and Stcphanomcria schottii 
arc endemic to dunes and adjacent sand flats of the bower Colorado region of 
the Sonoran Desert. 

The Mohawk system has among the highest species richness for its size 
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among southwestern dunes. The enormous Gran Desierto dune system has a 
1 lora of onl\' 85 species (.Felger 2000), amazing!)' lew species lor such an im- 
mense area. The relatively low species richness iTrobably can be attributed to 
the low habitat diversity, e.xtreme aridity, and harsh conditions brought about 
by moving sand. The Mohawk Hunes, with less than 2% ol the area, supports a 
dune flora of 78 species (Table 2). The Algodones Dunes arc reported to support 
a flora of 07 species (Bowers 1084, interpreting WF.STHC Services 1077; this 
number, however, cannot be considered wholl v accurate based ctit the a\’ailable 



data). The Kelso Dunes in the eastern Mohave 




s (Thorne 



et al. f08l), with some overlai") with Mohawk Dune species. It is interesting to 
note the similarity in species richness among these diverse dune systems. 

Species camiposition ol the dominant dune vegetation in the Mohawk 
Dunes is similar to that ol other Sonoran Desert dune systems (Felger 2000; 
Warren & Laurenzi 1087). Five species typically comprise at least 00% ol the 
perennial \egetati\'e cover on these systems, with Anihm.siu Jiimosa and 
PIl’u rcij’h is ri^j^ichi the most abundant, and PsoiiU Inininus emoryi, liphctirci 

I rifiunt, and Ticjiiiliu plicatci as common associates. 

Absent from the Mohawk Dunes arc several dune-endemic species which 
are rclati\'ely common in the Gran Desiertoand/or Yuma Dunesand Algodones 
Dunes, including Asclcpiciscrosa,Civl(W wiggimsii, Drv/iiuriu viscosa, Hrioyonuni 
ilcsert iiolii. liiiplwrhiii pUitysihTimi. Hcliiinthus nivciis, HclcwthciLi I hi ni ieulu, 
Pholisma sononu\ kurreu clivinii cilci \'ar. arciuirici, PciUiloxiu cii icla var.gigcoifeu, 
and Tritclciopsis pcilnicri (c.g., Felger 1080, 2000; Felger ct al. 1007). This may be 
due to the relative isolation ol the Mohawk Dunes. P.riast non cirniicuiu, lound 
on the Mohawk Dunes is not present at the other dune systems; it is more char- 
acteristic of /Arizona Upland locales and has its southwestern limits near the 
Mohawk Dunes. 



Non-native ,Specics 

Five non-natives species, all native to the Old World, are 




in the I lora 



Biiissicit f()ii melon i i. Mo I Inyo corviana. Sc hi sinus m tihicus, Sonch us osper, and 
Tonuirix romosissiimi. TaniLirix is no longer pre.sent, and the remaining lour 
occur on the dunes and all but Molluc^o are akso lound on the sand I lats. The 



Prossicci, and Sch ismus arc common and well established, while 

Sonchus iispcr is, widely scattered but not common. Additional invasive weedy 
species uneknibtedly will arrive on the scene. A number ol non-native, weedy 
plants are eonspicuousK' absent Irom the Mohawk I lora but are common in 
nearby, most!)' disturbed areas, e.g., buffelgrass {Pennisetuin cilioic (k. 
and tumbleweed iSolsoUi truyus I..). 

A flora with only 4% non-native species is remarkable, since the average 
for the Sonoran Ibesert is aUuit I !.(’)% (Felcer 2000; Wilson et al. 2002). It is not. 




however, unusual lor regional dune systems. The Mohawk Dunes and the enor 
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inous Gran Desierto dune system contain only the same four non-native spe- 
cies and the abundance patterns are likewise similar (see Felger 2000:21). The 
unusually low number of non-natives may be due to the uniqueness, isolation, 
and relatively undisturbed condition of the habitat. 

Although competition between plants on dunes is reported to be negligible 
(Bowers 1982), Bnissica tournefortii and Schismus urahiru.s certainly seem in- 
vasive and detrimental to native species (Felger 2000; Wi Ison et al. 2002). Their 
very rapid early growth seems to negatively affect native plants. On the Mohawk 
dunes as well as elsewhere in the Sonoran Desert (e.g., Felger 2000), Brassica 
rosette-leaves and Schismus plants spread over seedling and juvenile plants of 
the apparently slower-growing native ephemerals, possibly smothering or shad- 
ing them out, or preventing their germination (Fig. 6). 



ANNOTATHD SPliCIHS ACCOUNTS 



The flora is listed alphabetically by family, genus, and species. Accepted scien- 
tific names, including the variety (var.) or subspecies (subsp.), are in bold. Se- 
lected synonyms of scientific names are in italics within brackets [-]. Common 
names follow the scientific names, and when known are given in English and 
Spanish. Brief characterizations arc provided for each species, including the 
usual flowering time and in most cases the general or most conspicuous color 
ol the flower (flower color is of ten omitted for species with small, inconspicu- 
ous flowers). Growth and flowering, of course, is almost entirely linked to rain- 
fall and soil moisture. During extended drought, such as 2001 and 2002, many 
plants fail to grow or flower. More detailed descriptions and distributional in- 
formation can be found in many sources, e.g., Felger (1980, 2000), Hickman 
(1993), Kearney and Peebles (1960), Wiggins (1964), and the various contribu- 
tions to the Vascular Plants of Arizona (Vascular Plants of Arizona Editoria 
Committee 2001). 

The distributional information is based on field observations and for the 
most part verified with herbarium specimens primarily at the herbaria of the 
University of Arizona (ARIZ) and Arizona State University (ASU). Specimens 
cited are at ARIZ, unless otherwise indicated, and in many cases duplicates, 
especially those of Eelger, are mostly at ASU, RSA, and SD. The five non-native 
species are indicated with an asterisk (*). The area had abundant spring rains 
during 1995 and 1998, and abundant summer rains during 1996 and 1997. In 
our opinion we likely encountered plants of nearly all of the ephemeral species 
present in the seed bank as well as all of the perennials. 



AMARANTHACEAE - Ama ranth Family 

Amaranthus fimbriatus (Torr ) Benth. ex S 
Watson. Fringed pigweed; bledo, quelitillo. 
Fiot-weather annuals; flowers greenish and 



white. Sand flats and dunes. Felger 97-63 et 
oi] Felger 96- 1 38 & Furrier. 

Amaranthus palmeri S. Watson. Carelessweed, 
pigweed; bledo, quelite de las aguos. Hot 
weather annuals. Sand flats, especially near 
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Fig. 6. Northeast side of Mohawk Dunes looking northwest. ScWs/nws in left foreground, (lavender-pink flow- 
ers), Pleuraphis in right foreground, dune swale in mid-distance, and dune slope in background with Larrea and Abronia. 
April 1998. Photo by Charles Hedgcock. 
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the south end of the dune field. Felger 97-79 
etol. 

Tidestromia lanuginosa (Nutt ) Standi, subsp. 
eliassoniana Sanchez-del Pino & Flores 
Olvera. F^oneysweet; hierba cenizo, hierba 
/anuda.Hot-weather annuals;flowersyellow. 
Widespread and common, sand flats and 
dunes. Felger 97-71 et oL: Felger 96- 149 & 
Furner. 



ASCLEPIADACEAE - Milkweed Family 

Asclepias subulata Decne. Desert milkweed, 
reedstem milkweed, yi/mete, mate/ cc/ndeW/a. 
Perennials with multiple, semi-succulent 
stems; flowering during warmer months; 
flowers waxy, cream- and yellow- white. Oc- 
casional in washes in sand flats near north 
side of dune field. Turner s.n., 12 Nov 2001. 

Funastrum cynanchoides (Decne.) Schit. var 
hartwegii (Vail) Krings [Sarcostemmo 
cynanchoides Decne. subsp. hartwegii (Vail) 
R.W. Holm; Funastrum heterophyllum 
(Engelm.) Standley]. Climbing milkweed; 
guirote. Perennial vines; flowering at various 
seasons; flowers maroon and white. Occa- 
sional in washes in sand flats near the north- 
ern part of the dunes. Felger & Turner, 2A Sep 
1996, observation. 



ASTERACEAE - Daisy or Composite Family 

Ambrosia confertiflora DC. Slimleaf ragweed; 
estafiate. Herbaceous perennials; flowering 
late spring and in fall. Occasional in depres- 
sions in sand flats near the dunes. Felger 97- 
77 etai 

Ambrosia deltoidea (Torr.) W.W. Payne. Tri- 
angle-leaf bursage; chamizo forrajero. Small 
shrubs. Common on dunes, sand flats, and 
playa margins. Summer dormant. Felger 96- 
169&Turner: Reina-G. 96-21 3 & Van Devender. 

Ambrosia dumosa (A. Gray) W.W. Payne. White 
bursage; chamizo. Small shrubs; flowering 
September-April. Summer-dormant, new 
leaves and flowers may appear as early as 
September. Very common on sand flats and 
dunes including higher dunes. Te/ger 97-66 
et ai] Felger 96- 127 & Turner, Reina-G. 96-215 
& Van Devender. 

Baccharis salicifolia (Ruiz & Pav.) Pers. [B. 
glutinosa Pers.]. Seep \Aj\Wo\N;batamote . Leafy 



shrubs. About ten plants,mostly 2-2.5 m tall, 
along the southern edge of the playa ap- 
parently grew during the exceptionally wet 
year of 1992-1 993, and perished by the end 
of 1 994. Felger 96 154& Turner. 

Baccharis sarothroides A. Gray. Desertbroom; 
escoba amargo, romerillo. Broomlike shrub. 
One individual, ca. 2 m tall, at northeast mar 
gin of playa. Felger 96-150 & Turner. 

Baileya pauciradiata Harv.& A.Gray ex A. Gray. 
Few-flowered desert marigold. Spring annu- 
als; flowers yellow. Dunes and sand flats. 
Reichenbacher 601; Salywon et al. 988 (ASU); 
Turner 95-26. 

Baileya pleniradiata Harv. & A. Gray ex A. Gray. 
Woolly desert marigold; tecomblate. Annu- 
als, mostly in spring, sometimes with sum- 
mer rains; flowers yellow. Dunes and sand 
flats. Felger 98-56 & Evans; Salywon et al. 987 
(ASU); Turner 95-25, 95-30. 

Chaenactis stevioides Hook.& Am. Desert pin 
cushion. Cool-season annuals;flowers white 
or cream, pink in bud.Dunes,especially lower 
dunes, and sometimes on sand flats. Felger 
98-58 & Evans; Goldberg 77-87; Turner 95-5. 

Dicoria canescens A Gray subsp. canescens 
Bugseed. Annuals;germinating at least with 
spring rains, their numbers variously re- 
duced by late-spring and early summer 
drouglit, recorded fully leafed-out in August, 
and variously flowering from late October 
through December; plants often robust to 
1 m tall and becoming tumbleweeds after 
seeds ripen. Seedlings and juvenile plants 
quickly produce a deep taproot and have 
narrow, elongated leaves, the older plants 
produce broad and shorter leaves. Restricted 
to dunes, especially moving sands of higher 
dunes. On 24 November 1994, Turner ob- 
served plants in full bloom, abuzz with hon- 
eybees but no native bees; the honeybees 
probably were gathering pollen since the 
plants are presumably wind-pollinated. On 
23 June 1995, Turner found clipped stems 
and leaves scattered around stripped 
stems — evidence of herbivory by kangaroo 
rats (Dipodomys sp.). Felger 98-59 & Evans; 
Reichef'ibacher s.n., 7 Mar 1 980; Turner 94-2. 

Eriophyllum lanosum (A.Gray) A.Gray. Woolly 
daisy. Small, cool-season annuals; disk flow 
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ers yellow, rays wliite. Sand flats. /e/r/(Y 
fvcJns. 

Filago arizonica A. Gray. |/- 0 (y//t; iUt/onii u (A. 
Gray) Holub]. Ari/ona fluffweed. Small, cool 
season annuals.l ow areas ii^ sand flats./ e/(/(V 
Q8 A I vans. 

Geraea canescens loi r. cG A. Gray. DeseO sun- 
flower, desert gold. ( OcH'st; siting ani^uals; 
flowei heads sunflower like, l^figlit yellow. 

Dunes and sand flcUs.Go/c//)e/(/ // 8^^: lunici 

us W 

^ * 





Isocoma acradenia (Gieene) Greefie vai. 
acradenia [Haplof)i}ppus tKfadnnins 
(Greene) S.K Blake). Alkali golden bush. Sma 
shrubs; flowering various seasor^s,at least in 
sprintj and fall; flowers yellow. Occasional 
and localized at the f)laya i^iargin and sand 
flats at roadsides. /^e/cycA /-H hnfier, 

/55; Rnina G. Mq d/4 Von Devcndcr. 
Malacothrix glabrata (A. Gray ex D.CG baton) A. 
Gray [M. califoinico DC. var. qtobraia A. Gray 
ex D.C. EatonI Smooth desert ciandelion. 
Spring annuals; flower lieads wldte witli a 
pale yellow center. f)une slopes and higl^ta 
dunes, scattered to sonKUinK^s season< 
common. re/( 7 (V 6G& L vans;Reichenb(h hni 

60 Turner '-/S 6. 

Monoptilon bellioides (A Gray) H.M. Hal 
fhesert star. Small, spring anrujals;rays white 
turning pale 
low. Sand flats and sometimes on lower 
dunes;occasional at [)laya nmirgin./e/(/(V GS 

61 &Lvans,98 %; Tumcf OS 21. 

Palafoxia arida B.L. Turner Is M.l. Morris v<u. 

arida. Spanish needles. Non-seasonal caniui 
als;flowers wldte to [ )ink with f )ur|)k^ antlaers. 
Sand flats aiKl dunes at all elevations. Some' 
of tlie larger, robust plants on the' dunes 
ap|)roacli vai. (ji(ianU\i (M.E. Jones) B.l . 
luriier M.I.Moiris in leaving largei flower 
leads and ac henes. /e/ge^ 08 4 cl iil.'J ckjC! 
9b I AVv lurnc!; lutner 4S 4. 

Pectis papposa Harv. ('v A. Gray var. papposa. 
Dese'rt cliindiweed; man/anilla del (oyoUr 
Hot wealhei annuals; lierl)a()(’ [nincje'ntly 
aromatic; flowers Inie.ilit y(‘ll(,)w. Sand flats 
and dunes, f fig lily variable in size', drone 
strc'sse'd |ilants can mature' with .i single 
flowe'r liead. Telqer 9/-R0 (*i ai, ' /d; i elqei 
06- 1 24 & Tufner. 




Rafinesquia neomexicana A Gray 




rt 




ing annuals;flowers white.Diines, 
e'S[ )e;'cially dune sleg )es and swales, also lower 
dunes and sand flats; mostly etrowiru) 
tiuougli Mnall shrubs such as Anibiosia 
dunK)S(if ekiCf ^^8 8^^ Gd vans] I ekjet 12 <4 oi. 



'Sonchus asper (I ) 




subs|). asper. Sfiiny 



sowtliistle; c/d/Vi/Ac Winter spring annuals; 
flowers pale vellow. Oe casional and widely 
scattered in natur<il areas sudi as small ar 

ssion on sand flats, dune 




re^yos and 

swales, lower dune's, and rarely on higlier 
dunes. / elaei dO n2 G / wins, 
Stephanomeria schottii (A Gray) A Gray 
Sc hott's WHO lettuce. Fig. 7. 1 ate Sfiring an- 
nuals; flowens wliitf' tinged witli violet. Sea- 
sonally (il)undant and wides[)read on dunes 
at all elevatror^s and also low stabilized 
dunes e)f the nearby San CiistolDal Valley. 
Riaqess ‘)0b/; Tel(]ei SG Jo et (4.] I elqei ^^8-62 
A / vansiReu hi^nthu bei GG; Turner 92 14. San 
C r istolial Valle'y dune's, .A/rc/erso/) 40, 

(ASH). 

ndemic to dune's and sand flats in the Gran 
Desierto in riortliwestern Sonora ai^d south- 
western Aii/oria in Yuma County (Felger 



YOOO, [e'hto 147U). Kiis s(secies has a Cilobal 
('ritaejc' Status Rank of G? (ingieriled 
ejlolially). 

Stylocline micropoides A. Gray. Desert 
neststraw. Small, sfirinc) annuals. Locally and 
seasonally common in swales and depres 
sions arnoruj dune's, and sometimes on 
surroundiiR) sand flats, fe'/eyt^/ 08 8 Galvans. 



BORAGINACEAE Borage I <imily 

/ 

Amsinckia tessellata A Gray ( lu cker 
field leneck. Cool -season anntials;flowers yel 
low. Common on dunes and sand flats. 
luinei o‘) I 0 

Cryptantha angustifolia (loir.) Greene. 
Narrowleaf cryptantlia, desert cryptantha. 
Cool season annuals; eorollas wliite with a 



yellow tlirioat.Widc'spiead across tlie dunes 
<Hid sand flats;one of the most commori and 
ubicjuitous sfiriiK) tinnuals in the region. 

Turner 04 I2_ 



Cryptantha ganderi I.M. Johnst. Cool season 
annual, sometimc's locally common;flowers 
minute, while'; fruits witli 2 smootli nutlets. 
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Fig. l.Stephanomeria schottii, dunes, early morning, May 8, 1 999. Photo by Charles Hedgcock. 
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Lower dunes and steep dune slopes; often 
beneath shrubs such as Ephedrci. Felger 98- 
64 &bvan<i. 

13unes and sand flats of the Gran Desierto in 
northwestern Sonora, and extending into 




Sands in Ccilaeza Prieta National Wildlife Ref- 
Lige, and disjunct on the Mohawk Dunes, 
and similar habitats in southeastern Califor- 
nia and Baja California. First confirmed for 
Arizona in 1^93 (Felger 2000; Felqer et al. 
1 993). TICs species has a Global Heritage Sta- 
tus Rank of Ci2 (irnperiled globally). 

Cryptantha maritima (Greene) Greene 
eludes var. nnuiiimu and var. pilosa I.M, 
Johnst.l.Wliite haired cryptantlia.Cool-sea- 
son annuals;corollas white. Widely scattered 
on sand flats./TVge: 98-99 & Evans. 

Cryptantha micrantha (Torr.) I.M. Johnst.subsp. 
micrantha. Dwarf cryptantha. Cool season 
annuals; flowers minute, white. Widespread 
on dunes al all elevations. Felger 4a J64 & 
Turner. 

Heliotropium convolvulaceum (Nuit.) A Gray 
var'.californicum (Greene) I.M. Johnst. Morn- 
ing-glory heliotrope. Non-seasonal anruials, 
mostly germinating and growing during 
warm weather witl^ sufficient soil moisture; 
flowers wliite and sliowy. Seasonally scat- 
tered on durx'S. Van Devender 92 644. 



Heliotropium curassavicum L [Tl^e (Plants are 
vdr.OLiilatum (A. Heller) I.M. Johnst. ex Fidestr., 
but tlie variety is probably not worthy of 
recognition, see Felger 2000|. Alkali fielio- 




nial herbs or facultative annuals; lierbage 
frost -sensitive; corollas white, tl^e center yel- 
low and turning purplish witli acje. Wide- 
spread across tf^e playa, sometinies locally 
abundani. Felger 96- 1 52 &Turner:Reir}a G.96 



21 1 & Viin Devender; Turner 94 /. 

Pectocarya heterocarpa (I.M Johnst ) I.M 
Johnst. Mixednut con^b-bur. Cool season 
annuals;corollas white with a yellow center. 
Widesforead and c or7imon, dunes and sand 
flats. Felger CS' 05 & Evans. 

Pectocarya platycarpa (Munz & I.M. Jolmst.) 
Munz & I.M. lol^nst. Broadwing comb-bur. 
Cool-season annuals; flowers white. Dunes 
and sand Wats, felger 48-4QA & Evans. 



Tiquilia plicata (Torr.) A.T. Richardson. Fanleaf 









and black roots; flowering spring and sum- 
mer; corollas lavender. Mostly on moving 
dunes, occasional on low sand l^ills on sand 



flats. felger 97-70 et al.; Telqer 96 1 36&Turner; 
ReichenlxhJier 599. 



BRASSICACEAE (CRUCIFERAE) 

Mustard Familv 

*Brassica tournefortii Gouan. Sahara mustard, 
wild turnif); mostazu. Cool season annuals; 
plants I'lighly variable ir^ size; flowers pale 
yellow and apparently selfing (Felger 2000). 
Widesprecid and esf^ecially abundant on 
dunes dining years of higf^ winter-spring 
rains; sand flats and dunes including high- 
est dunes. Larger plants with basal rosette 
leaves eadi to 72 cm lonc], these leaves 
spreading close to ground and often cover- 
ing otlier spring annuals. 1 he leaves are bit- 
ter tasting except those of very small, young 
plants. T elger ^8-2 et al.; Turner ^5 10. 

Caulanthus lasiophyllus (Hook.& Arn ) Payson 
Cool season annuals;floweis minute, white 
to pinkisli Mostly in swales and on nortl^ 
facir^g dune slopes, locally common; also 
sand flats in washes and swales, mostly at 
the laase of shrubs. Felger 48 67 & tvans. 

Dimorphocarpa pinnatifida Rollins [Dilhyrea 
wislizenii Fngelm., in [aartf. Dune 
spectaclepod. Fig. 8. Cool season annuals, 
sometimes more than 1 m across; flowers 
wliite and fragrant. Dunes, es|)ecially the 
higher dune crests. Endemic to dunes and 
sand flats in Yuma County and llie Gran 

t 

Desierto in northwestern Soixxa. Felger 98- 
6 el ai; Salywon et at. 485; lurnei 95-7. San 



Dithyrea californica Harv. Spectaclepod. Cool- 
season annuals; flowers cream colored, 
liicjlily fragrant. Widespread across the 
dunes, especially lower dunes and slopes. 

Fekjei HS ^ i'l al.; Salywon et al. 984 (ASU). 

- 

Lepidium lasiocarpum Nutt ex Torr.& A Gray 
Sand [:)e()pergrass. Cool season annuals; 
heritage pep|.)ery-tasting; flowers minute, 
white. Widesfjread, mostly on lower dunes 
and swales, and expected on sand flats. 
felger 48 3 el al. 
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Physaria tenella (A.Nels.) O'Kane & Al-Shehbaz 
[Lcs(jucfelU} (cnella A. Nels.|. Desert 
bladdiMpod. Co(d-season annuals; flowers 
bricjht yellow. Sand Hals, often growing 
throu()li bursacje {Amhio^ia spp.). fe/ge/ 98 
/ 7 cl (//.; Felgcf & I vans. 

Streptanthella longirostris (S. Watson) Rydl) 
Loncjbeak twist flower. Cool season anruials; 
heritage often (jlaucous and sometin^es 
ser7iisucciilent; flowers ndnute, pale yellow 
isfi widte. Widely scattered across dunes, 
est^ec iaily swales and ru)rth-facinc] slopes, 
ar^ci less common on higher dunes; also 
sand flats, especially at the base of shrubs. 
relqci ^>8 66 I vans]fclqa ^'^8-7 el at.] Salywon 
el at. ^^SC’(ASLI). 



CACTACEAE Cactus Family 

Carnegiea gigantea (Encjelm.) Britton & Rose. 
Saguaro.Columnar cactiis;one individual ca. 
6 m tall with two large loranches. Early sum 
mer.Sai^d flat on east side of dunes. 

Cylindropuntia echinocarpa (Enqelm & J M. 
Bigelow) F.M. Kruith \Oquntia echinocarpa 
Encjelm. & J.M. Bigelow; 0. wigginsii L.D. Ben 
son|. Silver diolla.Smallchollas (o I i m tall; 
April; flowers silvery widte with cjreen fila 
merits. Mostly lower dunes anci swales, es 
pecially will) liarder soils, and sand flats, 
widely scattered, r^aostly in small colonies. 
Felqer ATurner, 2A Sep 1 996, observation. 

Echinocactus polycephalus Engelm & J M Big 
elow vac polycephalus. Many- lieaded bar 
rel cac tus. Multifile-headed, r^aoLind forminc) 
laarrcH Cck:Ius; July;llowcns yellow. One ma 
turn plant (14 living stems) on creosotebush 
flat ncvir west side of dunes, turner, 27 Jul 
1 99S, plioto. 

Ferocactus wislizeni (Engelm.) Britton & Rose. 
Barrel cactus; hiznaqa. Unbrandied barrel 
cactus to ca. 1 .5 m tall;llowers orange to red- 
orange, at least Augiist and September;fruits 
yellow and flesliy, ripe in late summer anc; 
early fall. Occasional and widely scattered on 
sand flats, esfiecially west side of dunes,and 
rare on dunes. Fetger 97 7? el at.] Fetger % 
IbS 8^ turner piq J7J. 

Grusonia kunzei (Rose) Pinkava \Opunlia kunzei 
Rose. O. slanicvi Engelm. ex B.D. Jackson var. 
kunzei (Rose) 1 .1). Benson]. Deser t c lub cholla. 



Earge club diolla; flowers yellow, summer. 
One colony, mostly senescent, on low sand 
hummock on sand flat near southeast mar 
gin of duntdield.Ee/gc7 Jurnei,2S Sep I ^^96, 
observation. 



CARYOPHYLLACEAE Pink family 

Achyronychia cooperi lori.& A.Gray.Sandmcit, 
frost mat. C oo I season annuals; flowers 
[)af)ery wliite like tlua stipules. Dunes, esfie 

( iaily lower dunes and also on liighest dunes 

✓ 

anci sand flats. Fe/ger CK b8 A I vans]Saty\'Von 



c 



(at. 991 (ASU). 



CONVOLVULACEAE Morning-Glory Eamily 

Cuscuta umbellata Kuntli.Desert doddecWarm 
season annuals,stems twininc);flowers white; 
[)arasitic on Boeihavia sp|i. Occasional; 
dunes and sand flats. /e/geMd ")9el at. 



EPHEDRACEAE 1 phedra Eamily 

Ephedra trifurca Torr. ex S. Watson. Longitvif 
jointfir. Mormon tea; c anulilto, lepopote. Ro 
bust, spreading shrulis to ca. l.S m tall, the 
trunks and major limbs thick and heavy. 
Twigs with ^ elongatcvi scale leaves at each 
node. Dunes and sand flats. Pollen rones 
mature in March; seeds later in spr ing. /(7g(7 
G8 k2&Evans]Reina ii.% 2088/Van Devender] 
Satywon e: at. ^86 (ASU). 



EUPHORBIACEAE Spurge family 

Ditaxis serrata (Torr.) A. Heller vac serrata 

\Ar(jylhanviia serrala (Tore) MEill. Arg.j. Non 
seasonal annuals; flowers iru onspicuous, 
(. ireen and white. LTuru's and sand flats. /(7g(V 
5 / el Lit., ^^8 2Jb]l etqer 96 J 7F 8/ Furnec 
Euphorbia abramsiana I .( Wheeler 
\i hamae\\n.e abnimsiana (L.CS Wlieeler) 
Koutnik). ( lotondrina. Hot-weather annuals; 
|)(atal-like cJfipendages absent or minute. 



Sand flats anci dunes. Fetgei el at. 97 
78 el at.] Felqer 96 128 8/ Fur net. 



r 7 () ' 
) / ^ ^ ^ 



Euphorbia polycarpa Bentlc \ChamaesyLe 
potycarpa (Benth.) Millsp.; G /)o/vcc7gi(y vac 
hirietia Boiss.E Descut spurge; qolondrina. 
Non-seasonal annuals, but most common 
during spiing;petal like appendages white, 
sometimes reduced or absent. Sand flats and 
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dunes. Felger 97-53 el a!., 97 69) Felger 96-130 
& Furrier, 96-144. 



FABACEAE (LEGUMINOSAE) Legume Family 



Astragalus insularis Kellogg var harwoodii 

Munz & McBurney ex Munz.Sand locoweed. 
Cool-season annuals; flowers rose-lavender 
and white.Dunes, especially lower dunes, and 
sand flats. Felger 98-70 & Evans; Furrier 95-24. 

Astragalus nuttallianus DC var imperfectus 
(Rydb.) Barneby. Smallflowered milkvetch. 
Cool-season annuals;flowers blue and white. 
Widely scattered; dunes, mostly swales and 
lower dunes, and sand flats. Felger 98-74 & 
Evans; Felger 98- 1 el al. 

Dalea mollis Benth. Silky dalea. Non-seasonal 
annuals. Dunes, especially lower dunes and 
dune slopes, and sand flats. Felger 98-80 & 
Evans; Reichenbacher 437; Earner 95-27. 

Hoffmannseggia glauca (Ortega) Eifert 
[Caesalpinia glauca (Ortega) Kuntze]. Hog 
potato; connote de raton. Fig. 9. Perennial 
herbs from deep-seated tuberous roots; 
flowering non-seasonally with warnn 
weather and sufficient soil moisture; flow- 
ers yellow. Common across the playa. Felger 
98-50 & Evans; Reina-G. 96-212 & Van 
Devender; Earner 95-23. 

Lupinus arizonicus (S. Watson) S. Watson [L. 
arizonicus subsp. sonorensis J. A. Christian & 
D.B. Dunn] Arizona lupine; /up/7?o. Cool-sea- 
son annuals, flowers lavender-pink. Wide- 
spread and common, lower to higher dunes, 
slopes, and dune swales, and sand flats. 
Plants often ravaged by caterpillars of the 
painted lady butterfly {Vanessa cardui) and 
the white-lined sphinx motl^ {Flyles lineata; 
Fig. 1 0). Felger 98 79 & Evans; Salywon el al. 



993 (ASU);7urner 95-R. 

Marina parryi (Torr.& A.Gray ex A.Gray) Barneby 
[Dalea parryi Jorr.& A.Gray ex A.Gray]. Non- 
seasonal annuals (sometimes short-lived 
herbaceous perennials elsewhere); flowers 
dark blue. Dunes and expected on sand flats. 
Reichenbacher,? Mar 1 980, observation. 

OIneya tesota A.Gray. lronwood;pa/of/e/'o.Trees 
ca.6+ m tall; late April and May; flowers lav- 
ender-pink. Washes in sand flats near the 
northeast and southeast parts of dune field. 
Felger &Turner, 25 Sep 1996, observation. 



Parkinsonia florida (Benth. ex A. Gray) 5. Wat- 
son [Cercidium floridum Benth. ex A. Gray]. 
Blue palo verde; polo verde. Trees, ca. 5-t m 
tall; April, flowers bright yellow. Large wash 
in sand flats near north end of dune field. 
Turner s.n., 12 Nov 2001 . 

Parkinsonia microphylla Torr. [Cercidium 
microphyllum (Torr.) Rose & I.M. Johnst.]. 
Littleleaf palo verde; palo verde. Small trees; 
April and May; flowers pale yellow with a 
white banner. Scattered along washes in 
sand flats ca. 1-2 km from northeast and 
southwest margins of the dune field. Te/per 
& Turner, 24 Sep 1996, observation. 

Prosopis glandulosa Torr. var. torreyana (L.D. 
Benson) M.C. Johnst. Western honey-mes- 
quite;mezpu/Ye. Large shrubs to small trees; 
flowering April and often sporadically 
tivough the summer and falfflowers yellow. 
Playa margins and washes in sand flats in the 
surrounding desert, and rarely on dunes in 
eluding dune swales and crests. Mesquites 
in the region are intermediate with P.velutina 
Wooton; most leaves have one pair of pin- 
nae, as in P. glandulosa, although occasional 
leaves have two pairs as in P velutina, and 
the herbage is often moderately pubescent 
as in P velutina (see Felger 2000). felger 96- 
165 & Turner; Reina-Q. 96-207 &Van E)evender. 

Psorothamnus emoryi (A. Gray) Rydb. var. 
emoryi [Dalea emoryi A. Gray]. Emory 
indigobush. Shrubs to ca. 1 m tall; flowering 
after rains, spring and summer; flowers 
purple and white. Very common on dunes 
at all elevations and to n^argins of sand flats. 
felger 96 141 & Turner, 96-163; Felger 97 65 et 
af; Reina G. 96 209 & Van Devender. 



FOUQUIERIACEAE Ocotillo family 



Fouquieria splendens Engelm sul^sfj. 
splendens. Ocotillo. Shrubs; spring; flowers 
red-orange. Common on sand flats at north- 
east margin of dune field. Felger & Turner, 24 
Sep 1996, observation. 



GERANIACEAE - Geranium Family 

Erodium texanum A. Gray. False filaree, desert 
stork-bill. Cool-season annuals;flowers pink- 
purple. Sand flats. Felger 98- 18 et al. 



1178 BRIT.ORG/SIDA 20(3) 




Fig, 9. Hoffmannseggia glauca, on the playa, June 1 994. Photo by Charles Hedgcock. 



HYDROPHYLLACEAE Waterleaf Family 



Nama hispidum A. Gray. Bristly i^ama. Fig. 1 1 . 
Cool season annuals; flowers lavendei. 
Dunes and swales, playa margins, and sand 
llals./ e/ge;' 98 71 & Fvans: Turner ^5 - 16. 
Phacelia ambigua M.E, Jones [Ruenuicna Ton. 
ex S.\Nc\[son: P.Licnulata va\. iimbiquo (M.E. 
Jones) J.E. Mac:lai.|. Desert lieliotrope. Cool 
season annuals; flowers lavr'nder purple. 
Sand flats. Ce/c 7 e/ GS 8<-D^ Eumer 



KRAMERIACEAE Ratany Earni 




Krameria erecta Willd. ex Schull. \K. parvifoliLi 
RentluE Ranqe ratanv. Dwarf sin uhs; flower 
inc) at least spiinc) and late summei;floweis 
Ixicjlit magenta [)urple. Widespread on sand 
Nats. / ciger 96 146 & Turner, 96 1 77. 

Krameria grayi Rose & Painter. White ratany; 

Shrubs; flowering various seasons; 
flowers mageista-purple. Sand Nats; appar 
enlly lare oi af least uncommon in the 



Moliawk Dune region although common in 
nearby aieas.Fe/gcv W) 147 &Turnei . 



LILIACEAE (sensu lato) - Lily family 

Hesperocallis undulata A Gray. Ajo lily, desert 





r, c 



■esire. Fig. 12 . Perennials from a 
large, single bulb; flowering stalks some- 
times reaching 1.S m in height; I ebruary- 
April (early May);floweis white, 6-8 cm wide 
when fully open, (g:)e'ning late afternoon, 

closing with daytime heat of the next morn- 

.. * / 

ing. Widespread, dunces and sanci flats; best 
develo|.)ed on duiu's including highest 
dunes. I doer 98- 72 A / vans. 



LOASACEAE Slick-Leaf Family 
Mentzelia albicaulis Douglas ex fJook. White 




ers small vdth uniformly bright-yellow pet 
als. Dunes and especially in swales./ e/ger 98 
82 & Evans 
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Fig. ^0,Hyleslineata eating Lupinus arizonicus, April 1998, Photo by Charles Hedgcock. 
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Fig. 1 ^.Nama hispidum with Schismus above and Pectocarya heterocarpa below, April 1998. Photo by Charles Hedgcock. 




Mentzelia multiflora (NiiU ) A Cii 

Robust, (ool season annuals; (loweis mod 
eialely large, yellow. Hunes and sometimes 
on sand flats. Siilyvvon A (ASU); 

iurncf A 5. 



MALVACEAE Mallow f amily 
Malvella sagittifolia (A.Cjiay) f i yxell | Sicki /g 




a 





vai. sacjittifolia A.GrayfNai fowleal \^^^\ 

seated roots, 
spreading l)y rlii/omes; growing and (lower 

ing with suKicient soil moisture any (ime o( 

✓ 

yi'ar ex( e[)t tlie coldest rnonths.Open area of 
[ )lay<i. k I Lj. d / 0 A l/( II } Dcvci u Icr, S< ilyvvi >i i 

ct (il. (ASIO; luinci 18. 



Sphaeralcea ambigua A.Ciiay subsp.ambigua 

Hesert c)lol)emallow. Perennial sulashrubs; 
(lowerint) various seasoi^s, especially S[)ring; 
(lowers or.incje. Seasonally abundant at 
| )laya marcjins, and occasional on sand flats 
at nofthrMst side of dunes. /e/gtY%’ 21 el oL: 
luma s.ii 1^'^ Apr /9%'. 

Sphaeralcea coulteri (S. Watson) A. (bray var. 
coulteri. Annual gloiYiMnallow; mul dc ojo. 
Non seasonal annuals, generally growing 
with winter s|)ring rains, highly variable in 
si/(s st'veral ( in to l.S m lall;f lowers orange. 
S( visonally <ilnindanl,low(a dunes including 
swales, and sand flats. I Ldqa 75 & Evans: 

1 /. 
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Fig. M.Hesperocallis u^clulata,^\ov/exs ca.6-7 cm long, April 1998; note the lower leaves in a basal rosette close to the 
sand. Photo by Charles Hedgcock. 
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MARTYNIACEAE - Devil's Claw Family 

Proboscidea altheaefolia (Benth.) Decne 
Devil's claw; qato, una de goto, torito. Fig. 1 3. 
Perennial herbs from a single tuberous root, 
growing and flowering during warmer 
rTionths; flowers showy, bright yellow with 
white and orange irrarkings. Widely scat- 
tered; dui'ies, sand flats, and playa.Fdgei 97- 
63 et oL; Felger 96 146 & Turner. 



MOLLUGINACEAE - Carpetweed Fami 




"■Mollugo cerviana (L.) Ser. Thread-stem car 
petweed; Indian chickweed. Si'nall, hot- 

weather annuals;flowers n'^inute, green and 

« 

whitish. Seasonally common on dunes. 
Felger 97 62 etui. . 97 81. 



NYCTAGINACEAE - Four-O'clock Family 

Abronia villosa S. Watson var.villosa.Sand ver 

bena. Cool-season annuals;flowers lavender 
pink and fragrant. Widespread and often 
seasonally abundant on dunes and sand 
hummocks across the Mohawk Valley, often 
producinc] S[)ectacular floral displays in 
spring. Salywon el al. 996 (ASU); lurner 95 15. 

Allionia incarnata (..Trailing windmills, trailing 
four o'clock. Non-seasonal annuals, mostly 
growing during warmer months, with trail- 
ing stems (elsewhere short-lived perennials); 
violet-rose or magenta. Dunes and sand flats. 
Felger 97 F>4 et uL; Felger 96- 132 & Turnen 

Boerhavia erecta 1. var. intermedia (M.E Jones) 
Kearney & Peebles [B.intermedla M.F. Jones; 
6. triqueta S.WatsonJ.Spiderling.Flot-weather 
annuals;flowers widte to pale pink. Sand flats. 
Felger 97 75 el al. 

Boerhavia spicata Choisy [B.spicaia \/a\.polmeri 
S.\Naison:B.(:oulteri (Hook.f.) S. Watson). FJot- 
weather annuals;flowers white to pale pink. 
Sand flats and dunes; sometimes very com- 
mon. The plargs are often ravaged by white- 
lined sphinx motli caterpillars (Hyles lineala). 
Felger 97 55 el al.: Felger 96- 1 66 & Turner. 

Boerhavia wrightii A. Gray Largebract 
spiderling. Hot weather annuals; flowers 
pinkish whit(' to pink. Sand flats, often local- 
ized in small depressions. Fe/ger 97 76 elal. 



ONAGRACEAE 



Evening Primrose I an'iily 



Camissonia boothii (Douglas) P.H. Raven subsp. 
condensata (Munz) P.H. Raven. Woody 
bottle-washer. Cool-season annuals; flowers 
white. Skeletons may persistent for one year 
or more. Mostly in localized colonies on sand 
flats and occasionally at the playa edge. 
Felger % 92 & Fvans; Felger 96 / 5 7 Turner. 

Camissonia californica (Ton & A Gray) PH 
Raven. Cool-season animals; flowers yellow, 
changing to orange and drying pink. Local- 
ized in dune swales and sometimes on sand 
flats, especially along small washes. Fe/ger 98 
87 & I vans. 

Camissonia chamaenerioides (A Cjray) P.H 
Raven. Lor'ujcapsule evening [^rimrose.Cool- 
season annuals;flowers pink.Saiui flats,gen 
erally alonri small washes or in shallow de 
pressions. This is the sniallest flowered 
evening primrose in Ihe Sonoran Desert;the 
floral structure and naodifications are char 



acteristic of self-pollinated I lowers. Fe/ger 98 



100& [van y 

Camissonia claviformis (Torr & Frena.) PH. 
Raven subsp. peeblesii (Munz) P.H. Raven. 
Cool -season annuals.Corollas white to pink 
with maroon-brown inside the tube. Sand 
flats, lower dunes, dune swales and slopes. 
Felger 98 14 et oLiFelgei 98 94 & Fvans'Jumef 



95 31. 



Camissonia claviformis subs[a. yumae (P.H. 
Raven) PH. Raven. Cool-season annuals.Co- 
rollasyellow with maroon-brown inside the 
tube. Sand flats near the dune field. Felgei 
98 94 & Fvans. Although two subspecies oc 
CLii in the area, they apparenlly do not oc 
cur internaixed and plants with intermedi 
ate features have not been found. 

Oenothera deltoides Torr. & Frem. subsp 
deltoides. Dune evening primrose, white 
evening primrose, devils' lantern. Cool-sea 
son annuals;flowers large and white.The dry 
skeletons persist for one or rmore years. Sand 
flats and dunes. Often common and showy. 
Turner 95-S. 



Oenothera primiveris A. Gray subsp. 
primiveris. Yellow desert evening primrose. 
Cool-season annuals; flowers large and yel- 
low. The dry skeletons may persist for sev- 
eral years. Mostly lower dunes, also swales 
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Fifi. M.Proboscideaaltheaefolia,fiunei,kugust 1996. Photo by Charles Hedgcock. 



and sand fiats. Felger 98-84 & Evans: Felger 96- 
1 58&Turner. 

OROBANCHACEAE - Broonnrape Family 

Orobanche cooperi (A. Gray) A. Heller. Desert 
broomrape; ftor de tierra. Cool-season annu- 
als parasitic on Ambrosia spp.;stems thick and 
succulent; flowers purple and white, the 
throat often marked with yellow. Although 
the plants may appear perennial because of 
their robust habit, they are apparently annu- 
als (George Yatskievych, pers. comm.). Sand 
flats. Goldberg 77-91:Turners.n.,2 May 1998. 

PAPAVERACEAE - Poppy Family 

Argemone gracilenta Greene. Sonoran 
pricklypoppy, fried-egg poppy; cordo. Short- 
lived perennials to 80-t- cm tall, or probably 



often facultative annuals in the flora region; 
flowering late spring and in nearby areas 
sometimes sporadically through the sum- 
mer;flowers large, with white petals and nu- 
merous yellow stamens. Lower dunes and 
dune swales, scattered and seldom com- 
mon, fe/ger 98-77 & Evans. 

Eschscholzia glyptosperma Greene. Gold 
poppy. Cool-season annuals. Locally com- 
mon during years of exceptional winter- 
spring rain;flowersyellow-orange.Sand flats, 
especially near the northern and eastern 
part of the dune field. Felger 98-88 & Evans: 
Salywon et al. 982 (ASU); Turner 95-23. 

Eschscholzia minutiflora S. Watson. Little gold- 
poppy.Cool-season annuals;flowers yellow- 
orange. Dunes and locally on sand flats. 
Turner 95-33. 
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PLANTAGINACEAE Planldin Family 

Plantago ovata Forssk. Eastvv., not R 

insuliui^ (Cirenier & C-iodron) Nyman; R 
lasikiidUi I . Morris; Rinsulati^ var. fastigiahi 

. Woolly plantain, Indian 




(F. Morris) 

whnai; fkisiofo. Winter-s[)iiny ephemerals, 
larjldy variable in si/e befriending on soil 
moistufe;llowers straw colored. Widespread 
ac loss dunes and sand Hals, hut especially 
lowr'i duiK'sand swales, and sometimes on 
the [)laya. /e/ger % I ct (//.; Lioldberg 77 8R; 
SLilyvvof} rt ljI. F^9S (ASU); Tumci 95- / 9. 



POACEAE (GRAMINEAE) Grass Family 

Aristida adscensionis L. Sixweeks threeawn; 
Zijcnlc ifi^^ barbae. Non seasonal annuals. 
Sand llats./e/per % 145 & hiinef. 

Aristida californicaThurb var californica Cali 
fornia tlireeawn; Ires baibos dc caRifornici. 
luftcvl perennials, also (lowering in first sea 
son duriiKi summer'. Widesfsread, sand flats 
and L'sj )ecially comrmon on dunes. Felger 
lOet iil.dclijcr % 142& lumuf, %- 167, 96 1 70. 

Bouteloua aristidoides (Kunth) Griseb 
Sixwet'ks needle grama; uceitilla, navajita. 
Summer annuals. Sand Hats and duru's; 
widecsfiread and common. fe/rjer 97-80 e/ (//., 
’ o.'; / 17(/( V Oo- 140& Jumm . 

Bouteloua barbata Lao. Six weeks grama; 
ikivtiiilu, /U(ale liebieio. Summer annuals. 
Sand Hals and dunes. Fe/gev 68etal.;l-clgc! 
9o 1 ^1 A I (liner, 96 151. 

Festuca octoflora Walter \Vnlf)iu octolloici 
(WalteM) Rvdb.; R octofloui var. hirtella Piper |. 
Sixweeks (escue, eiglit (lowered fescue. 
Cool season annuals;dimiruitive grass. Sand 
flats, mostly l)eneatli slirul)s and in sm^ 
depressions at tlie norllKvist side of thea 
dune lield. / elger 98-^6' & / vans. 

Muhlenbergia microsperma (DC ) f 
Littleseed muhly; liendrilla ( /r/cu. Non-sea 
scarvil annuals. Generally la^meath shruLas in 
small waslit's or defrursions in sand Hats. 
kclgei I8ctal. 

Panicum alatum Zuloasia A Morrone var. mi- 
nus (Andersson) Zuloaqa FF Morrone. Sum 
nier annuals. Shallow def)iession in sand 
Hats at edge of playa. Fclgei 8 et al. Iliis 
species is indistinquishalale from the com 




mon and yyidespr'ead PO/rf/Zeu/e except for 
consistent spikelet characters. In western 



lias a limited and localized distribution, char 
acteristic ally in playas and similar habitats 
with temfiorary standing water and clayish 
soils, vv'hik' R. hirticaule is widespread and 
corTimon in many habitats througliout the 
region (Fe ger 2000).Tliey do not seem to 
occui to(j(-‘llier. 

Pleuraphis rigida Thurb. [Hilaria rigida (Thur b.) 
Benth.ex Scribn.j.Big gd\\e[<xgolleta grande, 
toboso. Large, tufted or busliy perennials. 
Widespread and abundant,dunes and sand 
flats. Felgei % 1 37 & Furner. 



Schismus arabicus Nees. Arabian schismus. 
Cool-season annuals. Widespread and sea- 
sonally aliundant on sand Hats ar^d dunes, 
and especially common on dune slopes and 
swales. 7 h(' plaints at first grow close to the 
ground, afaparently preventing the growth 
of native' eg^hemerals (see Felger 2000). 



Furner ^'‘5 11. 



POLEMONIACEAE Phlox Family 



Eriastrum diffusum (A. Gray) Fi. Mason. Cool 
season annuals;flowers pale lalue.Dunes and 
sand flats. / ekjer GS-5.S Fvans. 

Eriastrum eremicum (Jeps.) H. Mason. Cool 
season annuals; flowers dark blue. Sand flats. 
This is tl^e southwestern record for this spe 
cies,and llie only plant in tlie Mohawk flora 
not in the Gran Desierto or near the Pinta 
Sands or Yuma Dunes. Bufcjess 5059: Furnei 
95-32. 



Linanthus bigelovii (A. Gray) Greene [G77/(/ 
bigelovii A. Gray, 1870; Cilia jonesii A. Gray, 
1886;/ inanihus bigelovii vui.jonesii (A. Gray) 



ueeneF Cool-sea 




Brand; / . jonesii 
son annuals.! lowers v^/hite, nocturnal, open 
ing al or near dusk and powerfully sweet 
fragrant, srimetime nauseously sweet, and 
closiru] before sunrise. Dunes including 
swales . 




54 & I vans: Reichenbacher 27 F 



Linanthus jonesii is distinguished liy glandular 
stipitate calyces (sometimes (|uite densely 
so) and seeds constricted near the r'niddio 



(appearincj "pinched olf''),wliereas / ./)/ge/ow7 
sensu stricio is distinguished by glabrous 
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calyces and a bladdery, ellipsoid seed. How 
ever, in southwestern Arizona the variation 
seems continuous, the characters do not 
seem correlated with each other, there ap 
pears to be no discernable correlation with 
habitat or geography, and they do not seem 
to be distinct taxa. 

Loeseliastrum schottii (Torr.) Timbrook 
[Langloisia schottii (Torr.) Greene]. Winter 
spring annuals. Scattered, mostly in swales 
and sand flats, sometimes extending to 
higher dunes, seldom common.Fe/ger 9S 5i 
& Evans: Goldberg 77-83: Turner 95-34. 



POLYGONACEAE - Buckwheat Family 

Chorizanthe brevicornu Torr, subsp. 
brevicornu. Brittle spineflower, short-horn 
spineflower. Cool-season annuals; flowers 
white and minute. Dunes, especially swales, 
dune slopes, and lower dunes; also on sand 
flats. Felger 98-81 & Evans. 

Chorizanthe rigida (Torr.) Torr. & A. Gray. Rigid 
spineflower. Cool-season annuals; the dry 
skeletons persistent for several years; flow 
ers white, minute and cryptic. Common and 
widespread on sand flats. Felger 98-9 et oi: 
Felger 98-89 & Evans: Reichenbocher 27F 

Eriogonum trichopes Torr. var.trichopes. Little 
trumpet. Cool-season annuals, occasionally 
surviving the summer;flowers yellow. Dunes 
and sand flats. Te/ger 98-57 & Evans; Salywof) 
etal. 989 (ASU). 

Nemacaulis denudata Nutt, var. gracilis 
Goodman & L.D.Benson. Woolly heads. Cool 
season annuals; Flowers minute, yellow, sur- 
rounded by yellow-green to white and pink 
woolly bracts. Mostly in dune swales, also 
lower to higher dunes. Felger 98-73 & [vans; 
Salywon et al. 990 (ASU). 



Cottonwood; a/c?rno. Several saplings along 
the southern edge of the playa. Apparently 
they grew during the El Nino year of 1992 
1993, and were still living by end of April 
199^1, having reached 2-2.5 m tall, but per 
ished by the end of 1994. Felger 96-153 & 
Turner; Phil Rosen, 24 Apr 1 994, photo. 

SIMAROUBACEAE - Quassia Family 

Castela emoryi (A. Gray) Moran & Felger 
[Holacantha emoryi A. Gray]. Crucifixion 
[honycorona de cristo.Shrubs 2-3 m tall;May- 
July; flowers cream-yellow to pink; frtjits 
densely clustered and persistent. Scattered 
on sand flats, and also lowermost dunes sur- 
rounding the playa. Felger 96 162 & Turner; 
Reina-G. 96-216 & Van Devender. 

SOLANACEAE - Nightshade Family 

Datura discolor Bernh. Poisonous nightshade, 
desert thorn-apple; toloache. Non-seasonal 
annuals, the plants frost-sensitive;flowers 8 
17 cm long, corollas white with a purple 
flush in the throat, nocturnal and fragrant. 
Sand flats and probably on dunes. I his is the 
largest-flowered plant in the region. Te/ger 
&Turner, 25 Sep 1996, observation. 

Lycium parishii A.Gray var. parishii Parish wolf 
i)erry; salicieso. Shrubs; reproductive at vari 
ous seasons, especially late winter and early 
spring;corollas lavender. Washes in sand flats 
near north end of dunes. Felger 98-20 el al. 

Physalis lobata Torr. [Quincula lobata (Torr.) 
Raf.|. Annual or perennial herbs with a deep 
tap root; flowers lavender, after sufficient 
rains at various seasons. Locally at the playa 
margins. Felger 98-5 1 & Evans; Turner 95-29. 

TAMARICACEAE -Tara^arisk Family 



RESEDACEAE - Mignonette Fami 




Oligomeris linifolia (Vahl) J.F. Macbr. Desert 
cambess,slenderleafcambess. Non-seasonal 
annuals; flowers inconspicuous, white and 
green. Playa, sand flats, and lower dunes. 
Turner 95-20. 



■Tamarix ramosissima Ledeh. [T chinensis of 
American authors, not Lour.?]. Saltcedar, 
tamarisk; sulado, pino solado. One slirub al 
I fie southwest edge of the playa, first seen 
May 1*^95,606 by June 19^6 it liad peristied 
from drought. Felger & Turner, 25 Sep 1996, 
observation. 



SALICACEAE - Willow Family 

Populus fremontii S Watson subsp fremontii 



VISCACEAE - Mistletoe Fami 




Phoradendron californicum Nutt Desert 
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!oji. 




perennial |)arasites; 



flats and dunes. / (//(/cv 9/ bS ct ul:, Felgci 
12^^& lumer, 96 1 yi, 160. 



Ilowefs sf nail, green or yellow, at various sea 
sons,es()e( rally Jaruiury and Februaryd'iiqhly Larrea divaricata Cav.sul)sp.tridentata (Sesse 
(laqrant iind attracting Imneybees otlua & Moi^.ex DC.) 1 (drier C .H. Lowe 



insects; Iruilinq in same season. On widely 
scattered nu'sc|uite trees on sand tlats.fe/c7e/ 
<.^Tumc[,?A Sep observation. 



ZYGOPHYLLACEAE C 




ami V 



Kallstroemia californica (S. Watson) Vail Ca 
lornia (.allro[); mat d(’ ojo. Heat wmatlier an 
nua Is; flowers vellov^/ to yrSlow orancie Sand 



(Sessn 8^ Moc. ex 




C o V . 



C r e o s c) 1 e I ) Li s h ; / ;< x //( )ndiHo , gobe! nodofo. 
Lcanq livrvi shrubs (. a. 1-2 m tall witli vwy 
liard wood;flow(Ms yellow, various seasons. 
Dominant shrills or S anopy" across naost of 
the sand flats and valley florar surroundinc) 
th(^ duiu's,and exhaiding onto lower dunc’s 
and duiu' swales. 



Ac;KNO\VUdX;Mb;NTS 



b'oi' l inaneial support we thank the Wallace Research Founclatioicand the 
Ramze Manaeenient Oil ice ot luike Air laai-ce Base Icar lundine this work under 



CATntract I A)2(a04‘-)7MS1 30 and under the Department of Defense Legacy Re- 
source Management Lix^gram (.Pixaject D3-1000). We thank Bill Broyles, Luke 
l:\ains, Julia Ixanseca, Scott\' Johnson, Cecil Schw'albe, Cicralci Turner, Louise 



Turner, and Peter Warren lor generous assistance and C Jaarles I ledgcoc 
(,\\wvvv.charleshedgcock.coni ) and Thomas R. Jones lor su 








ames 



ovidccl si^nil leant rc\'ic\\ s. 

Cj 



I Icnrickson, VVcnch' I lodgson.andjohn 
Phil Icnkinsand Michael Cdiambcrland of the University Arizona herbarium 

c. ' J 

ereatlv faeilitatetr our work, and Andrew Salvwon and Tom Van Uevender 

o > > 

shared signil leant inlormation. 



RliPliRPNCRS 



RnMK' , J.t. l'-)82.TI'ie plant ecology of inland dunes in western North America. J. Arid 
hi'ivironm. S: 1 99 2.A). 

Hi )Wi irs, J.E. 1 989. Plant qi.'oqraphy ol soulhweslern sand dunes. Desr.’i t Plants 63 1 -42,5 1 54. 

2 >\vi H' , J.b. 1986. Seasons ot the Wind: a natuialist's look at the plant life of southwestern 
sand dunes. Noitliland Press, Maqstaff. 

sKi ni I s, B., R.S.1 1 1 1 it K, Cl. P. NAKiiAN,and L. Eva(\i\. I ‘-)97.0ur grand desert :a gazetteer lor nort h 
western Semora, scxithwestern Arizona,.md northe.istern Baja (. alifornia. J. Southwest 
.f 9: 70 .f -8 5 5. 

Ill, I icP.S. 1 980. Vegetation and llora of the Uran Desiei to, Sonora, Mexico. Desert Plants 
.T87-I 14. 

R.S. .4)00. Floia of ifie Dian Desierto and Rio Colorado t)f noriliwesiern Mexiur. 



1 1 ' ii I' 



Universitvol Arizona Press, furson. 

Ill, I K,R.S.,A.I IaK! 'U!,V.W.Si| INMANN.and F.W.l I I I VV'.KI, 1993.6/ 

(RoraciinaLeae); new lor Arizona. Madiono 40:268. 




// I.M. Johnston 



^ If h 



K R.S., M. Wii M 'l l, H. 



seivin.,and G.P. Naih iai\i, 1997. The Rinatic.rnal Sonoian Deseit Bio- 



spheie N('tworkand its plant lile.J. Southwest 39: 



/ 




560. 



FELGER ET AL„ FLORA AND VEGETATION OF THE MOHAWK DUNES, ARIZONA 



1187 



Milkman, J.C. (ed.). 1 993. The Jepson manual. University of California Press, Berkeley. 

KEARN[Y,T.H.and R.H. Pi lbles. 1960. Arizona flora. 2nd edition with supplement by J.T.How- 
ell and E. McClintock. University of California Press, Berkeley. 

Lehk), E. 1 979. '‘E.xi\Dcl" whe-lelluce, Stephanomeria ichottii (Compositae), rediscovered in 
Arizona after more than one hundred years. Desert Plants 1 :22. 

Sellers, W.D. and R.H. Hill (eds.). 1 974. Arizona climate, 1 931-1972. 2nd edition. University 
of Arizona Press,Tucson. 

Sellers, W. D., R.H.Hiipand M. Sanderson-Rae (eds.). 1985. Arizona climate: the first hundred 
years. University of Arizona Press,Tucson. 

Shrevl,F. 1 951 .Vegetation of the Sonoran Desert. Carnegie Institution of Washington Pub- 
lication no. 591 . 

SMim,L.E.and G.L. Bender. 1 973. Proposed natural areas, report no. 12: Mohawk sand dunes 
and mountains. Report to the Planning Division, Department of Economic Planning 
and Development, Office of the Governor, State of Arizona. 

Thorni , R.T., B.A. Prila.i , and J. Hfnrickson. 1981 . A flora of the higher ranges and the Kelso 
Dunes of the Eastern Mohave Desert in California. Aliso 10:71-186. 

TuNNin It I , B., S.K. Brl ki Eiyet al. (Natural Resources Planning Team). 1 986. Natural Resources 
Management Plan for Luke Air Force Range. School of Renewable Natural Resources, 
College of Agriculture, University of Arizona. Tucson. 

TuRNAL,i,W.V.and TD. Mallery. 1 941 .An analysis of rainfall in the Sonoran desert and adja- 
cent territory. Carnegie Institution ofWashington publication 529. 

Turner, D.S.,C.R. Sc HvvAi e:e ,and P.L. Warren. 1997a. Reptile and plant inventory of the Mohawk 
Dunes, Barry M. Goldwater Air Force Range, Arizona. Contract report to Luke Air Force 
Base, Legacy Resource Management Program, Project 95-1009. 

Turni r, D.S.,C.R. ScHWAi HI , and P.L. Warren. 1 997b. Reptile and plant monitoring plan; inven- 
tory and monitoring of unique sand dune ecosystems, Barry M. Goldwater Air Force 
Range, Arizona. Contract report to Luke Air Force Base, Legacy Resource Management 
Program, Project 95-1009. 

Vascui ar Plants of Arizona Editorial Committee. 2001 . A new flora for Arizona in preparation. 
J. Arizona-Nevada Acad. Sci. 33:i-ii. 

Venable, D.L. and C.E. Pakf. 1 999. Population ecology of Sonoran Desert annual plants. In: 
R.H. Robichaux, ed. Ecology of Sonoran Desert plants and plant communities. Univer- 
sity of Arizona Press,Tucson. Pp. 1 1 5-142. 

Warren, P.L. and A.W. Laurfnzi. 1 987. Rare plant survey of the Yuma District. Final report of 
RO. No. AZ-950-PH6-0540, U.S. Bureau of Land Management, Yuma District Office. 

WESTEC Services. 1 977. Survey of sensitive plants of Algodones Dunes. Report to U.S. De- 
partment of Interior, Bureau of Land Management, Riverside, CA. 

Wic.GiNs, I.L. 1 964. Flora of the Sonoran Desert. In: F.Shreve and I.L. Wiggins. Vegetation and 
flora of the Sonoran Desert, 2 vols. Stanford University Press, Stanford. Pp. 1 89-1 740. 

Wilson, M.F., L. Leigh, and R.S.Felger. 2002. Invasive exotic plants in the Sonoran Desert. ln:B. 
Tellman,ed. Invasive Exotic Species in the Sonoran Region. University of Arizona Press, 
Tucson. Pp. 81 -90. 



